Objective: To examine the relationship between sports participation and health-related behaviors among high school students.
participants were more likely than male nonparticipants to report fruit and vegetable consumption on the previous day and less likely to report cigarette smoking, cocaine and other illegal drug use, and trying to lose weight. Compared with female nonparticipants, female sports participants were more likely to report consumption of vegetables on the previous day and less likely to report having sexual intercourse in the past 3 months. Among white males and females, several other beneficial health behaviors were associated with sports participation. A few associations with negative health behaviors were observed in African American and Hispanic subgroups.
Conclusion: Sports participation is highly prevalent among US high school students, and is associated with numerous positive health behaviors and few negative health behaviors.
Arch Pediatr Adolesc Med. 2000; 154:904-911 S PORTS PARTICIPATION has long been thought to provide youth with a prosocial environment that fosters basic values, such as fair play, competitiveness, and achievement. [1] [2] [3] Sports may also help protect participants against negative influences that can lead to delinquency and drug abuse. [4] [5] [6] Because sports participation typically involves substantial amounts of physical activity, the health benefits of regular exercise would be expected to accrue to young athletes. Also, because team rules and guidelines often promote health-enhancing behaviors, such as proper nutrition and avoidance of cigarette smoking, sports participation might promote healthy lifestyles via social environmental pathways. Indeed, there is some evidence that youthful sports participants manifest better health habits than nonparticipants. 7 However, the health benefits of sports participation have been questioned recently, 8 and some studies have found sports participation to be associated with certain risk-taking behaviors among elementary school, 9 junior high school, 10 high school, 11 and college students. 12, 13 In the past decade it has been suggested that sports participation may have different meanings and consequences for different ethnic groups 14, 15 and that the benefits of sports participation may have been overestimated for minority youth. 16 No previous study to date, however, has examined the impact of sports participation on other health behaviors in a nationally representative sample of minority youth. A further limitation of the existing literature is that few studies have examined the relationship between sports participation and health by observing multiple health behaviors, and no studies have examined the relationship between sports participation and a comprehensive set of health behaviors in a nationally representative sample of male and female adolescents.
The Youth Risk Behavior Survey (YRBS) conducted by the Centers for Disease Control and Prevention provides data on a nationally representative sample of US high school students and allows for investigation of the relationship between sports participation and various behaviors known to influence health. 17 The purposes of this investigation were to describe the rates of sports participation among US high school students and to explore associations between sports participation and selected positive and negative health behaviors. These relationships were examined separately for males and females, and possible interactions with ethnicity were considered for both sexes.
RESULTS
Prevalence estimates for participation in high school and/or nonschool sports are shown in Table 2 . Nationwide, 62.4% of high school students reported participating on 1 or more school and/or nonschool sports teams
PARTICIPANTS AND METHODS

SURVEY DESIGN
Data for this study were taken from the 1997 YRBS. The survey design is described in detail elsewhere. 18 Briefly, a 3-stage cluster sampling procedure was used to produce a nationally representative sample of 9th-through 12th-grade students in public and private schools in the 50 states and District of Columbia. The 3 stages consisted of (1) large counties or groups of smaller adjacent counties that made up the primary sampling units, (2) schools, and (3) classes. Schools with substantial numbers of African American and Hispanic students were sampled at a higher rate to ensure adequate numbers to reliably produce prevalence estimates for these ethnic groups. Response rates were 79.1% for schools and 87.2% for students.
SAMPLE
Of 16262 survey respondents, 14221 were included in these analyses (87.4%). Approximately 39% were white, 31% African American, and 30% Hispanic. Excluded were students with missing information for any 1 of the following items: age (n=18), sex (n=9), ethnicity (n=118), participation in school sports (n = 167), participation in sports teams run by organizations outside of school (n=225), and participation in vigorous physical activities (n = 31). Also excluded, due to small numbers, were those who described themselves as Asian or Pacific Islander (n = 641), Native American or Alaskan Native (n = 139), or other (n=693).
MEASURES
The 88-item YRBS self-report instrument was administered in school classrooms by trained administrators. Data for the present study were obtained from a subset of 27 items pertaining to participation on sports teams, vigorous physical activity, dietary habits, substance abuse, sexual activity, violence, and weight loss ( Table 1) . Sports participation was defined as playing on 1 or more sports teams, run by the school or by organizations outside of the school, during the past 12 months. Six survey items related to dietary habits were collapsed to create 3 measures of dietary behavior: fruit consumption, vegetable consumption, and fat intake on the previous day. Substance abuse variables included alcohol consumption, binge drinking, tobacco use, marijuana use, cocaine use, other illegal drug use, sniffing glue, and anabolic steroid use. Two survey items related to sexual activity were used to create 3 variables related to sexual behavior: having sexual intercourse during one's lifetime, having sexual intercourse in the past 3 months, and having sexual intercourse with more than 1 partner in the past 3 months. Weight loss practices were assessed with 3 items including (1) trying to lose weight, (2) vomiting or using laxatives to lose weight, and (3) using diet pills to lose weight. The latter 2 items were combined for the analyses. One survey item was used to measure frequency of participation in vigorous physical activity during the previous week. Responses to all items were dichotomized as "ever" vs "never" except for the vigorous physical activity item, which was dichotomized as fewer than 3 days or 3 to 7 days per week, and the multiple sexual partners item, which was dichotomized as 1 or fewer vs 2 or more partners in the past 3 months. The YRBS has been shown to have acceptable reliability in measuring health-related behaviors in adolescents. 19 
DATA ANALYSES
All analyses were performed using a SAS version of SUDAAN. 20 Males and females were analyzed separately. Weighted percentages for sports participation (school, nonschool, and combination of school and nonschool sports) were calculated for the total sample and for population subgroups defined by sex, ethnicity, and age. Unadjusted odds ratios and 95% confidence intervals (CIs) were first calculated to examine the crude association between sports participation and each health behavior. Individual multiple logistic regression analyses were then used to examine the relationship of sports participation and each health behavior while controlling for age, race/ethnicity, and days of vigorous physical activity. Vigorous physical activity was included in each model because previous studies have shown participation in vigorous physical activity to be associated with some other health behaviors. 21, 22 With the exception of vigorous physical activity, each health behavior was coded as a negative health behavior (eg, not eating fruits or vegetables on the previous day). Thus, an odds ratio of less than 1 always indicated that sports participants were less likely than nonparticipants to engage in that behavior. To determine if the association between sports participation and other health behaviors varied by ethnicity or age group, interaction terms (eg, sports participationϫethnicity) were created and added to each logistic model. To minimize the possibility of type I errors, only interactions with associated probabilities of less than .01 were considered statistically significant. When an interaction term was statistically significant, separate logistic analyses were performed to estimate group-specific odds ratios and 95% CIs.
in the previous year. Male students (69.9%) were more likely than female students (53.4%) to participate in sports and this pattern was consistent across all 3 ethnic groups. Younger students (65.6%) were more likely than older students (58.1%) to participate in sports, while white students (65.4%) were more likely than African American (55.2%) or Hispanic students (52.5%) to report sports participation. The majority of sports participants played on a school sports team (22.5% of total) or a combination of school and nonschool sports teams (29.0% of total). Only 11.0% of all students participated solely on a team run by an organization outside of school.
Crude odds ratios and 95% CIs for the associations between sports participation and selected health behaviors are shown in Table 3 . Female sports participants were significantly less likely than female nonparticipants to report not eating fruits and vegetables on the previous day and were more likely to report 3 or more 20-minute sessions of vigorous physical activity during the previous week. In addition, female sports participants were less likely than female nonparticipants to report cigarette smoking, using marijuana or cocaine, having sexual intercourse during their lifetime, having sexual intercourse during the past 3 months, and contemplating or attempting suicide. The only negative behavior associated with sports participation in females was reported use of chewing tobacco or snuff; however, only 1.5% of all females reported this behavior.
Male sports participants were less likely than male nonparticipants to not report eating fruits and vegetables on the previous day and were more likely to report 3 or more 20-minute sessions of vigorous physical activity during the previous week. In addition, male sports participants were significantly less likely than male nonparticipants to report cigarette smoking; using marijuana, cocaine, or other illegal drugs; sniffing glue; contemplating suicide; carrying a weapon; and trying to lose weight.
The results of the multiple logistic regression analyses are shown in Table 4 . Compared with female nonparticipants, female sports participants from all ethnic groups were less likely to report not eating vegetables on the previous day and were less likely to report having sexual intercourse in the past 3 months. Most other significant associations were specific to white females, among whom there were 11 protective associations. There were, however, several negative health behaviors associated with sports participation. African American female sports participants were more likely than nonparticipants to re- port "other illegal drug" use, while Hispanic female sports participants were more likely than nonparticipants to report carrying a weapon and using steroids.
Among males, sports participants across all 3 ethnic groups were less likely than nonparticipants to report cigarette smoking, cocaine and other illegal drug use, steroid use, and trying to lose weight. They were also less likely to report not eating fruits and vegetables on the previous day. Among white males there were 5 additional protective associations. White male participants were less likely than male nonparticipants to report smoking marijuana, sniffing glue, having sexual intercourse with multiple partners, carrying a weapon, and contemplating suicide. In contrast, in African American males, sports participants were more likely thannonparticipantstoreporthavingsexualintercourseduring their lifetime, having sexual intercourse with multiple partners, and contemplating suicide. No significant racespecific associations were observed among Hispanic males.
While many significant associations between sports participation and health behavior were observed, it is important to note that several health behaviors were not associated with sports participation in any population group. For example, sports participants were equally as likely as nonparticipants to report eating foods high in fat, engaging in 1 or more episodes of binge drinking in the previous month, being involved in a physical fight, and vomiting or using laxatives to lose or control weight.
COMMENT
The results of this study demonstrate that American high school students are exposed to an enormous amount of organized sports programming. The YRBS indicates that, in 1997, approximately 62% of US high school students participated on at least 1 sports team in school and/or nonschool settings. This proportion corresponds to more than 10 million youth. This exposure, while observed to be large in all demographic subgroups, was unevenly distributed across age, sex, and ethnic groups. White students were more likely to report sports participation than African American and Hispanic students, and, despite the tremendous increase in sports programming for girls since the passage of Title IX legislation in 1972, 23 a substantially greater percentage of males than females reported sports team participation. The sex differences were particularly dramatic in African American and Hispanic youth, among whom only 40% of girls participated on a sports team. Nonetheless, despite these inequities, organized sports programs clearly represent a large and influential component of American youth culture. Hence, the potential for these programs to affect health behavior in the nation's population of high school-aged students appears to be great.
The major conclusion drawn from the analyses performed in this study is that, in the most populous demographic subgroups of US high school students, sports participation is associated with multiple positive health behaviors. This trend was most striking for white females and white males, among whom sports participation was significantly associated with numerous positive health behaviors and almost no negative health behaviors. Among African American and Hispanic students, fewer associations with positive health behaviors and some associations with negative behaviors were observed. Our finding of a generally favorable relation- ship between sports participation and health behaviors may be attributable, in part, to the organizational structures and cultural norms that characterize school and community-based sports programs. For example, sports programs may promote positive health behaviors and deter negative health behaviors by placing a premium on personal health and fitness as prerequisites to optimal sports performance. Also, it is possible that participation in organized sports promotes health by placing youth in prosocial environments during time periods that are otherwise available for participating in problem behaviors.
School and community sports programs have the potential to help youth establish lifelong, healthy, physical activity patterns. [24] [25] [26] [27] National organizations and physical activity experts recommend regular vigorous physical activity for youth, 28 -30 yet many youth do not engage in the quality and quantity of physical activity recommended. 24, 31 In this study, sports participants were much more likely to report participation in regular vigorous activity (at least 3 times per week, for 20 minutes or more per session) than nonparticipants. These findings suggest that sports participation, through its independent association with other selected health behaviors and its association with increased participation in regular vigorous physical activity, may have important public health consequences for youth. For white students, sports participation was consistently associated with positive health behaviors. However, among African Americans and Hispanics, the relationship between sports participation and other health behaviors was less consistent. Relative to whites, fewer significant associations with positive behaviors were observed among African American and Hispanic students, and all but one of the significant associations with negative health behaviors were observed in minority students. Similar observations have been reported in previous surveys conducted with state-and school-level samples of youth. 7, 22 The less positive findings observed among African American and Hispanic students may be explained by cultural and/or socioeconomic factors. Exposure to less favorable social and environmental influences may offset the protective effects of sports participation. In support of this hypothesis, Jessor et al 32 found adolescents' involvement in problem behaviors to be a function of the balance between exposure to risk factors and protective factors. Future studies in this area should consider the potentially important role of socioeconomic and cultural factors in mediating the relationship between sports participation and health behaviors.
The results of this study have important implications for physicians and other health professionals who provide health care services to young athletes. The generally positive relationships between sports participation and health behaviors suggest that physicians should actively encourage young people to take advantage of the opportunity to join sports teams. Indeed, the American Medical Association has published guidelines that recommend that physicians and other health professionals encourage youth to engage in physical activities such as organized sports. 33 Nevertheless, health care providers should be aware that some negative health behaviors are more common among athletes than nonathletes, particularly in certain ethnic groups. Consequently, primary care physicians, with the assistance of parents, coaches, and athletic trainers, should routinely screen young athletes for health-risk behaviors and provide appropriate health information and counseling. Preparticipation physical examinations, which are typically mandatory for high school athletes, provide a unique opportunity to perform such a service. Traditionally these examinations have focused on identification of medical exclusions to sports participation. 34 Our findings support the view that the preparticipation physical examination be broadened to include screening for health behaviors. 35 A recently completed trial with high school football players provides evidence that education programs designed to deter health risk behaviors in high school athletes are feasible and effective in reducing problem behaviors such as anabolic steroid use, alcohol consumption, and illegal drug use. 36 The results of this study should be interpreted with consideration of certain methodological limitations. First, the cross-sectional study design precludes establishing a causal relationship between sports participation and health behaviors. Second, because YRBS does not provide information on participation in specific sports (eg, basketball, swimming), we were unable to assess the possibility that the relationship between sports participation and health behaviors varies across sports. This is likely since certain negative behaviors are known to be particularly prevalent in specific sports (eg, smokeless tobacco use in baseball players). 37 Furthermore, although the YRBS protocol ensures subject confidentiality, we cannot exclude the possibility that some respondents may have underreported participation in socially undesirable health behaviors. Also, because we were interested in examining the relationship between sports participation and several health behaviors, multiple statistical comparisons were performed. Hence, a small percentage of the observed significant associations may have been due to chance. Nonetheless, we conclude that analyses of this nationally representative sample of US high school students suggest that participation in organized sports is associated with an array of health benefits for most students, but also with some negative health behaviors in certain subgroups. These findings suggest that prospective, longitudinal and/or experimental studies of the relationship between sports participation and health behaviors are needed to fully delineate the public health impact of youth sports participation.
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